for the YST Study Team IMPORTANCE The prevalence of suicide among adolescents is rising, yet little is known about effective interventions. To date, no intervention for suicidal adolescents has been shown to reduce mortality.
vious studies have not examined mortality outcomes associated with interventions for adolescent suicide risk.
The Youth-Nominated Support Team-Version II (YST) is a psychoeducational, social support intervention for adolescents with suicidal ideation or attempt after psychiatric hospitalization. 5 In YST, adolescents nominate "caring adults," who, with the permission of parents or guardians, meet with YST intervention specialists to learn about the adolescent's psychopathology and treatment plan and ways to support the youth. They have regular contact with the youth, with YST staff support, for 3 months. In the initial RCT, YST was associated with a significant positive main effect for the primary outcome, suicidal ideation. Adolescents in the YST plus treatment as usual (TAU) group compared with adolescents in the TAU group reported a greater reduction in the severity of suicidal thoughts at 6-week follow-up, although this difference was not maintained. 5 Nevertheless, YST was associated with several other promising indicators across the 12-month study period: no suicide in the YST group vs 1 in the TAU group; 29 suicide attempts in the YST group vs 35 in the TAU group; a modest positive effect for functional impairment at 12 months, moderated by multiple suicide attempt status; and positive trends for greater treatment utilization. The purpose of our study was to examine mortality outcomes of study participants 11 to 14 years after enrollment. We hypothesized that YST would be associated with lower mortality.
Methods

Study Design and Settings
This study was a secondary analysis of National Death Index (NDI) mortality outcome data for a previously conducted singleblind RCT examining the effectiveness of YST (trial protocol is given in Supplement 1). 5 Youth recruitment and baseline assessment occurred between November 10, 2002, and October 26, 2005 , with follow-up assessments (6 weeks and 3, 6, and 12 months) conducted by staff masked to intervention status. A CONSORT flow diagram of participants in the RCT was published previously. 5 National Death Index data were queried for all participants from January 1, 2002 to December 31, 2016 . The length of NDI follow-up ranged from 11.2 to 14.1 years (mean, 12.8). This study used baseline assessment, follow-up assessment (ie, mental health service use), and NDI data. Analyses were conducted between February 12, 2018, and September 18, 2018. The University of Michigan institutional review board approved this NDI follow-up study. Adolescents' parents provided written informed consent, and adolescents provided written informed assent. Participants were randomized to either the TAU group or the YST plus TAU group (YST group) using a computerized balanced allocation strategy, which ensured that sex, age (<15 years, ≥15 years), and history of multiple suicide attempts were balanced for groups at each site. Group assignments were unknown until after the consent process. Youth received $20 at baseline and $30 per follow-up assessment; each youth's parent or guardian received $20 per assess alcohol, marijuana and other substance use (yes or no). In addition, the 18-item PESQ Problem Severity Scale was used to assess level of involvement with drugs. Youth's suicide attempt history at baseline was assessed with the following items from the NIMH-DISC Mood Disorders module: "Have you ever, in your whole life tried to kill yourself or made a suicide attempt?" and "How many times have you tried to kill yourself?" 21 
Outcomes
The Services Assessment Record Review is a shorter, adapted version of the Services Assessment for Children and Adolescents-Parent Interview 26 that we developed specifically for the RCT. It was completed by parents at each follow-up assessment (6 weeks, 3 months, 6 months, and 12 months) with data summed across time periods. Only data from questions assessing number of outpatient psychotherapy sessions, outpatient medication management sessions, and participation in alcohol and drug treatment were analyzed for this report.
A match between the NDI mortality record and a study participant was defined by exact agreement on 1 of the following sets: first name or initial, last name, date of birth, and Social Security number; first name, last name, and date of birth when Social Security number was not available in study records; or first name, last name, date of birth and 7 of 9 Social Security numbers. These match criteria are consistent with guidelines provided by the Centers for Disease Control and Prevention. 27 Owing to the possibility of false nonmatches for female participants who changed names, it was possible to examine fathers' surnames as auxiliary information. 28 However, no female participants matched on all required criteria but last name. Two research staff masked to intervention status independently evaluated each record. Agreement between study staff was 100%. All NDI matches, as well as 1 obituary report, were confirmed with state death certificates.
Intervention
The YST is a psychosocial intervention designed to supplement routine care for suicidal adolescents after psychiatric hospitalization. 5 With support from intervention specialists (psychologists, social workers, and psychiatric nurses), youths randomized to YST 5 nominated "caring adults" (from family, school, and community) who they believed would be supportive after hospital discharge. Parental approval was obtained for the involvement of these adults, hereafter referred to as support persons. Support persons for each youth attended the psychoeducational session individually or as a group. Intervention specialists provided tailored information about adolescent diagnosis and risk factors, treatment plan rationale, suicide warning signs, communicating with adolescents, and emergency services. Much of the session focused on how the support person could be helpful in supporting the youth's treatment adherence and positive behavioral choices. Support persons were encouraged to maintain weekly contact with youths. Intervention specialists maintained weekly telephone contact with support persons for 3 months.
Statistical Analysis
Differences in mortality between YST and TAU groups are shown by Kaplan-Meier curves of survival probabilities, plotted by group, with the 2-sided log-rank test of equality between groups. The estimated hazard ratio (HR) comparing TAU to YST, with 95% CI, was obtained by using the Cox proportional hazards regression model. We assessed whether the treatment effect was robust to age and sex adjustment by adding each to this model separately owing to small event numbers.
Tests for equality of number of sessions (psychotherapy or medication management) between groups were performed using 2-sample t tests on log(x +1)-transformed data; χ 2 tests were used to examine differences in the likelihood of receiving alcohol treatment, drug treatment, or both. One-sided tests were used because YST emphasized the role of support persons in encouraging youths' treatment adherence. The expectation was that use of mental health services would be the same or greater for the YST vs TAU group. All tests were performed with a P = .05 significance level. Analyses were performed using SAS statistical software, version 9.4 (SAS Institute Inc), 29 and SPSS statistical software, version 22 (SPSS Inc).
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Results
Participant Characteristics
The study included 448 adolescents, 132 recruited from a university psychiatric hospital and 316 from a private psychiatric hospital; 223 were allocated to the YST group and 225 to the TAU group. The mean (range) age of participants was 15.6 (13-17) years. Most adolescents identified as female (319 [71.2%] Table 1 provides additional demographic and clinical characteristics for adolescents in the total sample and YST and TAU groups. Of the 448 participants, 390 (87%) completed at least 1 follow-up assessment; 346 (77%) completed the 12-month assessment. Retention did not differ by intervention group.
5
YST Dosage
A total of 656 youth-nominated adults provided written informed consent for study participation. For each adolescent assigned to YST, a mean (SD) of 3.4 (0.9) support persons attended a psychoeducation session. Support persons were predominantly white (527 [80.3%]) and female (461 [70.2%]), with a mean (SD) age of 41.5 (12. 3) years. They had a range of relationships to the adolescents and included parents, grandparents, other adult family members, teachers, coaches, parents of friends, and youth group leaders. 5 Psychoeducation sessions lasted approximately 1 hour (mean [SD], 63.6 [22.6] minutes), and support persons had a mean (SD) of 9.5 (3.9) contacts with adolescents during the 3-month intervention.
5
Mental Health Services Following Study Enrollment
During the 12 months after the youths' index psychiatric hospitalization, parents or guardians reported that adolescents in the YST group, vs those in the TAU group, attended more outpatient psychotherapy sessions (mean [SD] 
Outcomes
Fifteen study participant deaths were identified and confirmed. Table 2 presents the documented cause of death and the NDI and state death certificate match criteria met for each death. Causes of death included suicide (n = 4), drug overdose, accidental or undetermined (n = 8), traffic fatality (n = 1), homicide (n = 1), and infective endocarditis (secondary to drug use [n = 1]). Nine male and 6 female participants died; all deaths occurred between the ages of 18.3 and 27.5 years. Decedents included 13 white, 1 Native American, 1 black, and 2 Hispanic individuals. There were 13 deaths in the TAU group and 2 deaths (1 homicide, 1 suicide) in the YST group. The Figure shows survival probabilities for these groups across the 11-to 14-year follow-up. A log-rank test rejected the null hypothesis that groups were the same (χ 2 1 =8.27;P = .004). The HR for death in the TAU group compared with the YST group was 6.62 (95% CI, 1.49-29.35 ), meaning that those in the TAU group had a 6.6-fold higher risk of death than those in the YST group. Adjusting for sex or age had little effect on the estimate and the statistical significance.
When only the 9 suicide deaths and drug-related deaths with unknown intent (not coded as accidental deaths) were considered (8 in TAU, 1 in YST), a log-rank test similarly rejected the null hypothesis that groups were the same (HR, 8.18; 95% CI, ; P = .02). However, when only the 4 suicide deaths were considered (3 in TAU, 1 in YST), the null hypothesis was not rejected (HR, 3.05; 95% CI, ; P = .31). There were no deaths among the 39 youths treated for substance abuse (inpatient or outpatient). A likelihood ratio test examining mortality outcomes associated with substance abuse treatment (any vs none) yielded a P value of .13.
Discussion
The YST, a psychoeducational social support intervention involving youth-nominated caring adults, was associated with reduced mortality across a 11-to 14-year follow-up period. The hazard ratio indicated a 6.6-fold increased risk of death for the TAU group vs the YST group. Although the 95% CI (1.5-29. 3) was wide, reflecting the relatively small number of deaths (15), even the lower end of this CI indicates 50% higher mortality in the TAU group. Moreover, YST was previously shown to be a safe intervention with no associated negative outcomes during a 12-month follow-up involving repeated assessment.
5
Taken together, although YST was not associated with fewer deaths coded as suicides, this secondary analysis of mortality The YST intervention was developed with the belief that parental support and involvement in adolescents' treatment was critically important and could be facilitated by tailored psychoeducation and collaborative discussions. Furthermore, it was based on the notion that parental support could be supplemented by (or compensated for, if limited in some way or unavailable) support from other adult family members and caring adults in the community. The YST provides adolescents with the choice of adult support persons (pending parental approval), which is consistent with health behavior theory principles emphasizing autonomy and choice.
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On the basis of earlier follow-up studies of adolescents attempting suicide, approximately 9% of male and 2% to 3% of female patients would die by suicide during this study 's follow-up. 14,15 This is relatively consistent with study findings for the TAU group, in which 10.8% of males and 3.8% of females died. In contrast, only 3.3% of males and 0% of females died in the YST group. However, we note 2 caveats: our sample included some adolescents who had not made suicide attempts (frequent suicidal ideation only) and may have been at lower risk than those in these earlier studies, and the adolescent suicide rate has increased significantly in the United States since these studies were conducted.
1
More study participants died of drug overdose (accidental or unknown intent) than suicide during the 11-to 14-year follow-up. This is consistent with recent large-scale studies, which documented increased risk of alcohol-and drug-related deaths among adolescents who initially presented with self-harm injuries to emergency 35 
Limitations
Study limitations include a relatively small sample size for a mortality outcomes study. Although group differences were found for both premature death and death due to suicide or drug overdose with unknown intent (excluding overdoses coded accidental), there is a small possibility that these findings can be attributed to chance. Results are most meaningfully expressed in terms of CIs for interpretation. 40 Second, we did not find intervention main effects for our initial primary outcomes (eg, suicidal ideation) at 12-month follow up, and limited data are available on possible mechanisms of action. Whereas we primarily assessed psychiatric outcomes such as suicidal ideation, it is possible that other intermediary outcomes (eg, improved problem solving and behavioral choices) were important to mortality outcomes. Third, because of the documented limitations of NDI data, 28 some deaths may have occurred that we were unable to locate.
Conclusions
The YST was associated with reduced mortality for suicidal adolescents in this secondary analysis of long-term outcomes. Further research is recommended to replicate study findings and examine hypothesized mechanisms of action. 
RESEARCH PLAN Specific Aims
As highlighted in the Surgeon General's Call to Action to Prevent Suicide (U. S. Public Health Service, 1999), effective adolescent suicide prevention and intervention strategies are sorely needed. Despite substantial knowledge about adolescent suicide risk factors and increasing public awareness of suicide, there is a paucity of research on effective interventions , Rudd et al., 1999 . Few randomized controlled intervention trials have been conducted with adolescents, evaluated interventions have shown limited impact on suicidal ideation and behavior, and suicidal adolescents' follow-through with treatment recommendations has generally been poor (Spirito et al., 2000) . The proposed study has three specific aims: Specific Aim #1: To conduct a randomized controlled clinical trial to evaluate the efficacy of a social network intervention, Youth-Nominated Support Team (YST), for suicidal adolescents post-hospitalization. Due to ethical considerations critical to treatment research with suicidal individuals, a randomized controlled design will contrast treatment-as-usual with treatment-as-usual plus YST.
Hypothesis 1a. Treatment-as-usual plus YST will be more effective than treatment-as-usual alone in reducing suicidal ideation, decreasing internalizing behavior problems, and improving adaptive functioning among suicidal adolescents. Hypothesis 1b. Gender will function as a moderator of YST efficacy. The magnitude of intervention effects on suicidal ideation, internalizing behavior problems, and adaptive functioning will be greater for adolescent females than for adolescent males. Hypothesis 1c. The effects of YST in reducing suicidal ideation, decreasing internalizing behavior problems, and improving adaptive functioning will be maintained over time. They will be evident at 6-month and 12-month follow-up.
Specific Aim #2:
To determine the extent to which changes in perceived social support and treatment adherence function as mediators of YST efficacy. Primary hypotheses are as follows: Hypothesis 2a. Perceived social support will improve more among suicidal adolescents in the treatment-as-usual plus YST group than among suicidal adolescents in the treatment-as-usual only group, and perceived social support will mediate YST efficacy (as defined by decreases in suicidal ideation and internalizing behavior problems, and improved adaptive functioning). Hypothesis 2b. Treatment adherence will be better among suicidal adolescents in the treatment-as-usual plus YST group than among adolescents in the treatment-as-usual alone group, and treatment adherence will mediate YST efficacy (as defined by decreases in suicidal ideation and internalizing behavior problems, and improved adaptive functioning).
Specific Aim #3:
To conduct preliminary analyses to determine whether or not treatment-as-usual plus YST will be more effective than treatment-as-usual alone in reducing suicide attempts and time until occurrence of a suicide attempt during the 12-month period following adolescents' psychiatric hospitalization. Although not evident in our feasibility study, it is believed that such effects will be found because of (a) a proposed improvement in YST (faster start-up post-hospitalization), (b) inclusion of an extended follow-up, and (c) increased emphasis on the importance of treatment adherence in psychoeducation sessions for support persons. Intervention-related reductions in suicidal ideation, documented in our preliminary study, are expected to translate into reductions in suicide attempts during the post-intervention follow-up period. Hypothesis 3a. Treatment-as-usual plus YST will be more effective than treatment-as-usual alone in reducing suicide attempts during the 12-month post-hospitalization period. Hypothesis 3a. Treatment-as-usual plus YST will be more effective than treatment-as-usual alone in reducing time until occurrence of a suicide attempt during the 12-month post-hospitalization period. In addition to these focused analyses, we will conduct exploratory analyses to examine potential moderators and mechanisms of action. For instance, we will examine interactions between intervention efficacy and history of suicidality (repeat attempts, single attempt, suicide ideation only), presence of psychiatric disorders (e.g., substance dependence), depression severity, psychosocial impairment, and treatment-as-usual variables.
Background and Significance
Suicidal Ideation, Suicidal Behavior, and Completed Suicide among Adolescents
Completed suicide among youth is a continuing tragedy. During the forty-year period between 1956 and 1996, the suicide rate in the United States increased from 0.4 to 1.6 for the 10-to 14-year age group and from 2.3 to 9.7 for the 15-to 19-year age group (McIntosh, 2000) . Recent data indicate that suicide continues to be the 3 rd leading cause of death for these age groups (National Center for Health Statistics, CDC, 2000) .
Suicidal ideation and suicide attempts are not uncommon among adolescents. The prevalence rates are striking. The 1999 Youth Risk Behavior Survey reveals that, nationwide, 19.3% of students had seriously considered attempting suicide, 14.5% had made a specific plan to attempt suicide, and 8.3% had attempted suicide one or more times during the previous 12 months (Kann et al., Centers for Disease Control and Prevention, 2000) . In an epidemiological study of more than 1,700 14-to 18-year old adolescents, Lewinsohn et al. (1996) documented lifetime prevalence rates of 12.9% for thoughts of hurting or killing self, 8.3% for reports of a suicidal plan, and 7.1% for reports of a suicide attempt.
Converging evidence indicates that suicidal ideation, suicide attempts, and completed suicide are distinct, yet overlapping. That is, they can be conceptualized on a severity continuum (e.g., Brent et al., 1988; King, 1997) . Suicidal ideation is a significant predictor of suicide attempts Kienhorst et al., 1990) , and intensity of suicidal ideation is meaningful as a specific predictor. In a large scale prospective study, Lewinsohn et al. (1996) found that 16.7% of adolescents with high suicidal ideation at baseline (based on number of items endorsed and frequency of occurrence) made a suicide attempt in the following year. This was in contrast to 6.7% of those with moderate suicide ideation and 2.8% of those with mild suicide ideation. These attempts are often recurrent. Ten to eighteen percent of youth hospitalized following a suicide attempt make repeat attempts in the six months following hospitalization (Brent et al., 1993a; King et al., 1997a) . Approximately 1-4% of suicidal girls and 9% of suicidal boys become suicide victims in the four to ten years following hospitalization (as reviewed in King, 1997; Otto, 1972) .
Significant psychopathology and continued severe psychosocial impairment is the rule rather than the exception for adolescents who express significant suicidal ideation or make suicide attempts (Brent et al., 1988; Marttunen et al., 1991; Shaffer et al., 1988) . Suicidal ideation and behavior are common and often unrelenting among youth with depressive disorders (e.g., Brent et al., 1993a; Myers et al., 1991; Pfeffer et al., 1991) . Kovacs et al. (1993) identified a four-to fivefold increase in suicidal ideation and behavior among youth with depressive disorders as compared to youth with other psychiatric disorders. The often severe psychosocial impairment among suicidal youth is also associated with alcohol abuse (e.g., Marttunen et al., 1991) , histories of antisocial behavior and conduct disorder (Kovacs et al., 1993) , and patterns of aggression and impulsive violence (e.g., Pfeffer et al., 1988) .
Preventive Strategies and Treatment Interventions for Suicidal Adolescents
Most large-scale suicide prevention efforts have focused on identifying at risk youth. Screening measures have been carefully designed for school and community settings (e.g., Reynolds & Mazza, 1994; Shaffer & Craft, 1999) , and efforts have been made to educate teachers and other "gatekeepers" about suicide risk factors (Mazza, 1997) . These efforts have heightened "gatekeeper" awareness of the problem of youth suicide, providing them with important identification skills. Unfortunately, this universal preventive strategy is unavailable to the gatekeepers of many individual suicidal adolescents. Even when recognition and referral to a mental health professional does take place, the suicidal adolescent may not be effectively treated. Existing clinical prevention and intervention models have had limited success. In fact, there is an almost complete absence of empirically validated, effective treatments for suicidal behavior in youth. The limited state of our knowledge was highlighted in a practitioner review concerning the aftercare of suicidal adolescents (Brent, 1997) and in a recent review of randomized clinical trials designed to reduce suicidal behavior (Linehan, 1997) . It is also discussed by Rudd et al.(1999) in a presentation of guidelines for the treatment of suicidality. The meager scientific basis available provides only tentative answers to some of the most fundamental questions concerning core interventions, effectiveness, and potential associated harm.
No randomized controlled study targeting suicidality in youth has clearly demonstrated efficacy in terms of reductions in adolescent suicide attempts, and few controlled studies have demonstrated reductions in suicidal ideation (Rudd et al., 1999) . Rudd et al. (1996) evaluated the efficacy of a brief cognitive-behavioral treatment and demonstrated reductions in suicidal ideation among older adolescents and young adults. Their cognitive-behavioral intervention incorporated a strong emphasis on problem-solving, which is consistent with other interventions demonstrating reductions in suicidal ideation, depression, and hopelessness (as reviewed in Rudd et al., 1999) . In a randomized trial of a home-based family intervention for youth who had deliberately poisoned themselves, Harrington et al. (1998) found no significant difference between "routine care" and family intervention groups in suicidal ideation, hopelessness or adolescent perceptions of family functioning at 2-month and 6-month follow-ups. This intervention consisted of an assessment session and four home visits to facilitate family problem-solving. Harrington et al. (1998) did find, however, that this intervention was linked with reduced suicidal ideation in the subgroup of participants without major depression. Taking a different approach, Cotgrove et al. (1995) randomized hospitalized adolescent suicide attempters to either a standard care or an experimental group that received a card allowing for immediate rehospitalization without question if the adolescent was feeling suicidal and felt hospitalization was needed. A nonsignificant reduction in suicide attempts was evident for the experimental group at one-year follow-up, suggesting that this may be a promising approach.
Other treatment studies targeting suicidal adults include a study of young adult females with borderline personality disorder. Linehan et al. (1991 Linehan et al. ( , 1993 ) compared a cognitive-behavioral intervention with treatment-as-usual and found that those who obtained the cognitive-behavioral treatment had fewer suicide attempts and better treatment adherence. In a randomized controlled study of a "follow-up outreach" intervention for adult suicide attempters, Welu (1977) found a significant reduction in suicide reattempts among those assigned to the outreach program. Taken together, findings from studies with adolescents and adults suggest that cognitive-behavioral treatment focused on problem-solving and depressive cognitions may be helpful for depressed and suicidal persons (e.g., Brent et al., 1997; Linehan et al. 1991; Rudd et al., 1996) in addition to some type of follow-up outreach (e.g., Welu, 1977) .
Treatments targeting the family unit are often considered to be a key component of interventions with depressed and suicidal youth because of well-established correlations between youth suicide attempts and family conflict, parent-adolescent communication problems, and parental psychopathology (Keitner et al., 1987; King et al, 1993a) , as well as family histories of suicidal behavior (e.g., Shafii et al., 1985) . In a clinical trial comparing three psychosocial treatments for adolescent depression, Brent et al. (1998) found that the efficacy of CBT for these adolescents "plummeted" in the presence of self-reported maternal depression, suggesting the need to assess and treat maternal psychopathology. A family therapy program called Successful Negotiation/Acting Positively or SNAP (Rotheram-Borus et al., 1994) was developed to target family functioning in families of youth suicide attempters. The program's primary goal is to increase positive family communication skills and improve the family's ability to use effective problem-solving strategies during conflict. This is a promising approach that suggests the possibility of positively impacting treatment adherence among female adolescent suicide attempters presenting to an emergency room (Rotheram-Borus et al., 1999) .
Treatment Adherence among Suicidal Adolescents
The rate of treatment drop-out is extremely high for suicidal youth (Cohen-Sandler et al., 1982; Spirito et al., 1992; Trautman et al., 1993) . Following resolution of a suicidal crisis, continued treatment may be neither prioritized by the family nor desired by the adolescent. Many of the adolescents who do seek help, at least initially, fail to comply with recommended appointments Spirito et al., 1992; Trautman, Stewart, & Morishima, 1993) . Spirito and his colleagues found that 9% of suicidal adolescents treated in a psychiatric hospital failed to participate in any recommended outpatient treatment. At three-month follow-up, only 59% were participating in psychotherapy on a regular basis. In a study of outpatient follow-through among 10-to 18-year-old suicide attempters, Trautman et al. (1993) reported an overall dropout rate of 77%, with a median survival prior to drop-out of only three visits.
A growing number of empirical studies have investigated predictors of suicidal adolescents' adherence with recommended treatments post-hospitalization. Predictors include adolescent psychopathology, adolescent hopelessness, parent psychopathology, and type of outpatient intervention. Suicidal youth are often depressed and hopeless (e.g., Lewinsohn et al., 1996) , and have a long history of family relationship difficulties (e.g., Brent, et al., 1994) . Demonstrating the impact of parental psychopathology on adherence, found that mothers' self-reported depressive and paranoid symptoms were negatively associated with adolescents' post-hospitalization adherence with individual psychotherapy, and that family dysfunction was a predictor of poor adherence with family therapy. In a study of treatment adherence among Latina female adolescent suicide attempters presenting to an emergency room, Rotherham-Borus et al. (1999) found that adolescents whose mothers reported more psychopathology attended fewer treatment sessions. Converging evidence indicates that parental psychopathology and family functioning have substantial influence on treatment adherence among suicidal adolescents. A naturalistic outcome study indicating that suicidal adolescents' adherence with recommended family therapy (33.3%) was significantly less than adherence with medication follow-up (66.7%) and individual therapy (50.8%) also suggests the need for interventions that place a low demand on families to participate or that build in strategies for increasing adherence .
Rationale for the Youth-Nominated Support Team (YST) Intervention
YST is a psychoeducational, social network intervention designed to supplement other more traditional or usual treatments . It targets two problems that characterize many psychiatrically hospitalized suicidal adolescents, poor treatment adherence and negative perceptions of family support and helpfulness. And, it targets these problems during a period of particularly high risk for suicidality, the first 12 months following a psychiatric hospitalization for serious suicidal intent or a suicide attempt.
In a review of prevention and treatment programs for troubled youth, Kazdin (1993) emphasized the necessity of extending existing interventions and devising new models. Intervention strategies for suicidal adolescents must somehow grapple with the increased prevalence of parental psychiatric disorder and dysfunction in the families of adolescent suicide attempters (e.g., King et al., 1993a; Wagner, 1997) as well as with the relationship between parental psychopathology and treatment adherence (e.g., Rotherham-Borus et al., 1999) . We believe the YST intervention has the potential to broaden and strengthen the adolescent's supportive network, including the parents and guardians. The relation between social support and wellbeing has been clearly documented (e.g., Leavy, 1983) , and may be particularly important for suicidal adolescents. That is, YST has the potential to provide a compensatory function if the adolescent's parents are unable to be sufficiently helpful or supportive of treatment adherence or if they need additional support to do so. Suicidal youth can nominate adults for participation from several spheres of their lives, including school, neighborhood, and community settings, as well as from their immediate and extended family. Although the relatively poor treatment adherence and outcomes of suicidal adolescents are often attributed to family disorganization or treatment resistance, it behooves us to revise our intervention models to better meet the needs of these adolescents and their families (e.g., King et al., 1997a) .
Universal preventive approaches have not met the needs of many psychiatrically disordered and suicidal adolescents who require a more targeted and individualized intervention strategy. In addition, highly targeted hospitaland clinic-based interventions have often failed to meet the needs of these suicidal adolescents because they are generally office-and appointment-based, rely heavily on parent and family involvement, and are characterized by low rates of treatment adherence. The Youth-Nominated Support Team intervention (YST) was designed with consideration of what has failed in universal and targeted approaches to suicide prevention. It was designed to bridge the gap between community-based gatekeeper approaches and individualized office-based treatment approaches. By involving youth-nominated adults from different spheres of the adolescent's life, YST extends the breadth of support available to the adolescent as well as the range of influences on treatment adherence.
YST offers psychoeducation for youth-nominated caring adults, providing them with information about the adolescent's psychiatric disorder(s), the adolescent's treatment plan and rationale for recommended treatments, the signs of increased suicide risk, and the availability of professional resources. YST is multi-systemic in its inclusion of nominated adults from home, school, and community settings, and its facilitation of regular contact between these adults and the suicidal adolescent. It is developmentally sensitive in its consideration of the adolescent developmental phase and its effort to positively empower and involve suicidal youth, giving them a "say" in their treatment, through the nomination of caring adults for participation as support persons. Cicchetti and Toth (1992) have highlighted the critical importance of taking developmental issues into account when designing new interventions and preventive strategies. YST provides ongoing consultation for nominated support persons to help them (1) understand the adolescent's psychiatric disorder(s); (2) recognize "red flags" for increased suicide risk, and (3) support the adolescent's adherence with recommended treatments and progress toward goals. It also facilitates ongoing communication between the adolescent and nominated adults. The objectives of YST are to: (a) increase suicidal adolescent's positive perceptions of adult social support; (b) increase suicidal adolescent's adherence with recommended treatments; (c) decrease severity of suicidal ideation, depression, and anxiety; decrease suicide attempts; and (d) improve adaptive functioning.
Psychoeducational Intervention Models
Psychoeducation has been used as an adjunct to pharmacologic interventions and as an adjunct to many psychotherapeutic interventions for children and adolescents (e.g., Brent et al., 1993b; Fristad et al., 1996; Geist et al., 2000 , Goldberg-Arnold et al., 1999 . Psychoeducation has the potential to improve treatment adherence (e.g., Rotheram-Borus et al., 1996) and outcome, particularly given the beneficial effects that have been demonstrated in studies of adult patients with affective disorders (e.g., Clarkin et al., 1990) . In a study that provided a 2-hour psychoeducation session to the parents of 34 affectively ill adolescents, Brent et al. (1993b) found that the psychoeducation was feasible, positively received by families, and resulted in significant improvements in knowledge. In a study of 25 female adolescents hospitalized with anorexia nervosa, Geist et al. (2000) compared the effects of family therapy and family group psychoeducation in a randomized trial. Weight restoration occurred in both groups following the 4-month treatment and family group psychoeducation was found to be as effective as family therapy. The psychoeducation program being developed for families of youth with mood disorders (e.g., Fristad et al., 1996; Goldberg-Arnold et al., 1999) is extremely promising. Following a six-session multi-family psychoeducation group, parents frequently reported increases in their knowledge about mood disorders and treatment options. Psychoeducational approaches warrant further consideration in efforts to help suicidal adolescents because of the data concerning feasibility and efficacy, the importance of parents as collaborators, and the relative cost effectiveness of educational approaches.
Gender as a Moderator of Intervention Efficacy
As discussed by March and Curry (1998) , efforts to predict the outcome of treatment involve a consideration of the treatment itself as well as other variables that may moderate or mediate the effects of the treatment. Gender is a potential moderator of the impact of the YST intervention. Gender differences in perceptions of social support are well-documented. Adolescent females tend to perceive higher levels of social support than do males (Slavin and Rainer, 1990; Stokes and Wilson, 1984; Leavy, 1983; Burke and Weir, 1978) . Females perceive higher levels of support from peers (Burke & Weir, 1978; Slavin & Rainer, 1990 ) and nonfamily members (Slavin & Rainer, 1990) . This has been found to occur across stages of adolescent development (Mahon et al., 1994) . Studies also indicate that females are generally more satisfied than males with the social support they receive from parents, peers and other significant persons in their lives (Valery, 1997; Kuttler, 1999) . Females tend to have more intimate relationships (Valery, 1997) and spend more time sharing feelings and personal concerns with others (Hirsh, 1980) .
A common explanation for these consistent gender differences is the different socialization process for females and males (Leavy, 1983; Burke and Weir, 1978) . The socialization of females tends to place a greater emphasis on expressiveness and comfort with intimacy (Stokes and Wilson, 1984) . This is consistent with Piko's findings (1998) that emotional support was perceived as being more important for adolescent female than males, and that informational or instrumental support was more important for males. In addition, according to identity development, females' sense of identity is strongly tied to skill and success in interpersonal relationships, whereas the sources of sense of identity for males are more strongly connected with vocational or ideological identity achievement (Marcia, 1993 p.37) . Given these differing developmental processes, adolescent males and females may have differing levels of investment in social relationships that translate into different perceptions of social support. Because the YST intervention is designed to enhance the suicidal adolescents' support system with regular communication, emotional support, and encouragement rather than material or instrumental support, it is certainly possible that it will have a differential impact on adolescent males and females. This hypothesis is supported by our preliminary data (Preliminary Studies section).
Limitations of YST Intervention
The YST intervention does not target several adolescent suicide risk factors, including conduct disorder, alcohol/substance abuse, and the availability of firearms (Shaffer et al., 1988) . The increased involvement of supportive adults with knowledge of these risk factors and the adolescent's treatment recommendations may be beneficial in addressing these problems. It is unlikely, however, that YST is sufficiently focused on these problems, or of sufficient intensity, to have significant impact on them. In addition, because YST is designed for suicidal adolescents who have been identified and are obtaining psychiatric services, it will not address the needs of at risk adolescents in the community whose suicidality is either unrecognized or untreated. Finally, the YST intervention requires the parents of suicidal adolescents to allow other adults to have information about their adolescent's psychiatric disorder(s) and treatment plan, and to have regular supportive contact with their adolescent. It will not address the needs of those suicidal adolescents (approximately 10% in our preliminary study) whose parents refuse the involvement of other adults.
Research Design and Methods
Overview
This study is designed to examine the efficacy of the Youth-Nominated Support Team intervention (YST). This is an intervention for suicidal adolescents seeking mental health services in psychiatric settings that is intended to supplement usual services. The study incorporates a randomized control design with suicidal adolescents assigned to treatment-as-usual (TAU) or treatment-as-usual plus YST (TAU+YST).
Changes based on preliminary findings. Based on findings from our preliminary study, we have made several changes that are expected to strengthen the YST intervention and findings concerning its efficacy. These are as follows: (1) We will include only adults as support persons rather than adults and peers for the following reasons: a) There were no significant differences in outcome, on any measure of functioning, related to involvement or noninvolvement of a peer support person; b) The involvement of peers as support persons delayed intervention onset because of the extra step of obtaining written informed consent from each nominated peer's parent or guardian; c) There was significantly more dropout among peer support persons than among adult support persons (see Preliminary Findings); and d) Evidence from other intervention studies suggests possible negative effects of involving peers in interventions with high-risk youth (Dishion et al., 1999) . We believe this change will enable us to begin the YST intervention more quickly with suicidal adolescents, which may result in a significant reduction in suicide attempts as preliminary data indicate that 43% of attempts occurred during the first 6-weeks post-hospitalization.
(2) We will include a 12-month post-hospitalization assessment. Because our preliminary study indicated a significant intervention effect on suicidal ideation at the 6-month follow-up assessment, it is possible that this will translate into a reduction in suicide attempts during the 6-to 12-month period post-hospitalization. This follow-up assessment is also critical to understanding the sustained impact of YST on other documented outcomes such as reductions in suicidal ideation and internalizing behavior problems, and improvements in adaptive functioning. (3) We plan a 3-month YST intervention period rather than a 6-month YST intervention period. We found no significant difference in SIQ-Jr. scores (suicidal ideation) at outcome between subgroups of adolescents assigned to TAU+YST who obtained 3-months versus 6-months of regular contact from nominated support persons. Preliminary data do indicate, however, that the feasibility of YST is enhanced if the intervention is employed for three rather than six months. There was a 7-fold increase in the percentages of youth (from 6% to 42%) who were not contacted regularly (e.g., three of four weeks/month) by support persons between three and six months. Moreover, 94% of adolescents were contacted weekly by at least one support person and 75% were contacted weekly by two or more support persons for at least three months. In contrast, only 25% of participating adolescents were in contact with two or more support persons for six months. Our Intervention Specialists have also shared their experiences indicating that some families refused consent because they felt that it was too much to ask nominated support persons to be involved for six months on a regular basis. Intervention Specialists also report that nominated support persons become "less available" and "increasingly difficult to contact" from three to six months as compared to the period from onset to three months. (4) We plan to place a stronger emphasis on the adolescent's treatment recommendations and the importance of treatment adherence in the YST Psychoeducation sessions with support persons and during regular telephone check-ins with these support persons (Appendix A: YST Intervention Manual). Preliminary data indicate that treatment adherence is related to more positive outcomes (See Preliminary Findings section.) Rationale for treatment-as-usual control. Because this study involves a high risk group of patients, suicidal adolescents, a design in which standard psychiatric treatments are neither withheld nor delayed is believed to be most appropriate. This is due to heightened safety and ethical concerns related to treatment research with suicidal patients, which have been summarized recently by the NIMH (NIMH Document, 2000) . In addition, because YST is not intended as a primary or "stand alone" intervention, it is believed to be most appropriate to examine its efficacy as a supplemental intervention. Thus, this study will determine the extent to which YST enhances or improves upon usual psychiatric treatments for suicidal adolescents.
Based on our extensive preliminary data on TAU from the proposed clinical research sites, CAPH and Havenwyck Hospital, we anticipate that TAU will consist of psychoactive medication and individual therapy for the large majority of participants (see Preliminary Data section). In our preliminary study, we found that treatment adherence across the 6-month post-hospitalization period was approximately 60% for these treatments. TAU in the proposed project is also expected to consist of additional interventions such as family therapy and substance abuse treatment that will be recommended for individual adolescents as appropriate.
Additional ethical considerations. During each scheduled assessment, a brief clinical interview will be conducted with the adolescent and assessment instruments will be reviewed and scored before the adolescent leaves the site. In keeping with criteria listed in the Risk Management Protocol (Appendix C), Dr. King, or one of the project coinvestigators, Drs. Venkataraman and Quinlan, will be notified of any concerns related to risk status or safety. In addition, the Intervention Specialists will flag any information from weekly contacts with nominated persons that suggest increased suicide risk, and consult with the P.I. or one of the child psychiatry co-investigators immediately concerning appropriate next steps. (Campbell, 1997; Dunne, Dunne-Maxim, & McIntosh, 1987) ; and risk management concerns.
The Data Safety Monitoring Board (DSMB) is an additional safeguard. It consists of three individuals, including one member internal to the University of Michigan (Gregory Hanna, M.D., Chief, Division of Child and Adolescent Psychiatry) and two external members from university and community-based settings. One of these external members, Mary Fristad, Ph.D., is a faculty member at Ohio State University with a specialization in psychosocial interventions for children and adolescents. The DSMB will convene on a regularly scheduled basis, a minimum of three times each year, to review ethical issues related to subject recruitment activities, assessments, and the clinical status of participating adolescents. The DSMB will also conduct telephone conference calls on an as needed basis if an adverse event occurs or if there is need to address a potential ethical dilemma. During the project's 4-month development/startup phase, the DSMB will convene to review and recommend changes to the Risk Management Protocol (Appendix C).
Assessment timeline/Choice of instruments for each assessment period. Our choice of instruments for each assessment period ( Adolescents randomly assigned to treatment-as-usual (TAU) will have the option of participating in the YST intervention following their 12-month outcome evaluation. This strategy was chosen for ethical reasons, as preliminary data suggest that YST may be effective for suicidal adolescents, and because it may enhance subject recruitment. That is, the study incorporates a "roll-over" design wherein all recruited adolescents can potentially benefit from YST. In a sense, this is a modified wait-list design. It is believed to be critical, however, that no suicidal adolescents are required to "wait" for recommended psychiatric treatments.
The Subject Participation and Assessment Timeline (Appendix E) takes into account data indicating that the highest risk period for repetitive suicidal behavior among psychiatrically hospitalized suicidal adolescents is the initial 6-to 12-months post-hospitalization period (Goldston et al., 1999) . Assessments will be conducted at baseline, 6 weeks' post-hospitalization (mid-point of YST), 3 months post-hospitalization (following completion of YST), 6 months post-hospitalization, and 12 months post-hospitalization.
Sites
Study sites will be two psychiatric hospitals: (1) the Child and Adolescent Psychiatric Hospital (CAPH) at the University of Michigan Medical Center (UMMC); and (2) Havenwyck Hospital, a private psychiatric hospital serving southeastern Michigan. These hospitals serve as sites for the preliminary efficacy study of YST. The principal investigator has a longstanding history of successful subject recruitment at CAPH and a 2-year history of successful research collaboration and subject recruitment at Havenwyck Hospital. One of the study coinvestigators, Dr. Venkataraman, is a board certified child psychiatrist with an outpatient practice and admitting privileges at Havenwyck Hospital, where he serves as Research Director. Dr. Venkataraman completed his child psychiatry fellowship training at CAPH and has strong collaborative ties with CAPH faculty.
The Child and Adolescent Psychiatric Hospital is a major academic center for the delivery of mental health services to children and adolescents. Approximately 400 youth are admitted to the inpatient unit each year, and the outpatient clinics conduct approximately 990 new patient evaluations (with over 12,000 return visits) each year. Havenwyck Hospital is a private psychiatric hospital that serves Oakland, Wayne, and Macomb counties in Michigan. It includes a 42-bed child and adolescent inpatient unit, a day treatment program, and an outpatient program. The staff includes five admitting child and adolescent psychiatrists in addition to psychiatric nurses, social workers, and other health professionals. With an average length of stay of five to nine days, and an average occupancy rate of 75%, approximately 1200 youth are admitted to the inpatient unit each year. Approximately two-thirds of these youth are between the ages of 13 and 17 years. Additional information on these hospitals is included in the Resources Section.
The combination of two psychiatric hospital sites is critical to accessing a large enough population from which to draw the necessary study sample. This large sample size is required for detection of small to moderate, but clinically important, effect sizes. It also gives breadth and generalizability to the study, incorporating some aspects of an effectiveness study involving academic and private settings .
Subjects
Study participants will be 532 adolescents, ages 13 to 17 years, who are psychiatrically hospitalized at CAPH or Havenwyck Hospital and meet inclusion criteria for suicidality. Based on our preliminary data, we expect the sample to be approximately two-thirds female and one-third male, which is consistent with the well-documented finding that adolescent females outnumber males in psychiatric hospitals (Borst and Noam, 1989) . It also reflects the differing prevalence rates for suicidal ideation and attempts among males and females. Despite different sample sizes, the number of males sampled will be sufficient for primary study aims. We plan to enrich our sample of repeat attempters from 20% (preliminary study) to 30% of the total sample to make it possible to determine if attempt history interacts with YST in explaining outcomes and to increase the likelihood of demonstrating a YST effect, if one exists, on suicide attempts.
YST was specifically designed for the developmental period of adolescence when the prevalence of suicidal ideation and suicide attempts are at their highest levels (McIntosh, 2000) and issues related to independence and autonomy are salient (Steinberg & Silverberg, 1986) . By having adolescents nominate their own support team, YST is consistent with both the normative adolescent striving for independence and autonomy and with the belief that adolescents can contribute meaningfully to their own treatment plan.
Suicidality inclusion criteria. The NIMH DISC-IV Epidemiologic Version (Shaffer et al., 1998) (Shaffer & Fisher, personal communication, 2001 Exclusion criteria. The adolescent is (a) unable to grasp the purposes or procedures such that informed assent is impossible; (b) unable to nominate a support team, even with parent/guardian and project staff facilitation; or (c) unable to participate in baseline self-report or clinician-administered assessments. The inability may be due to serious physical illness (needing immediate transfer to pediatric unit) or severe cognitive impairment (e.g., severe or profound mental retardation; incapacitating psychosis). A record will be maintained of (a) adolescents excluded from the study for the reasons listed above, and (b) adolescents and parents/guardians refusing to participate, noting stated reasons for refusal.
Inclusion of Women/Minorities/Children. Both genders will be included in the study. As noted above, the ratio of females to males is expected to be approximately two to one, which is consistent with the gender ratio for psychiatric
hospitalizations and with the distribution of subjects in our preliminary study. We anticipate that the ratios of minority groups will be similar to that in our preliminary study, which were as follows: Caucasian, 79%; Black, 13%; American Indian, 3%; Hispanic, 1%; Asian/Pacific Islander, 3%; Biracial, 1%. As reported in Section E., Human Subjects, these rates are similar to those reported by the U.S. Census Bureau for Michigan (July, 1999) 
. Our rates of minority participation will be monitored and steps will be taken if percentages begin to deviate from those expected based on these percentages. The focus of this research is on adolescents, ages 13 to 17 years.
Recruitment feasibility. The patient flow at CAPH and Havenwyck hospital is sufficient for the recruitment of eligible adolescents. During our 1 st 12-month period of preliminary data collection, from 9/1/98 to 8/31/99, 132 adolescent patients were recruited at Havenwyck Hospital and 46 adolescent patients were recruited at CAPH. Written informed consent was obtained from parents/guardians and written informed assent was obtained from adolescents.
Procedures
Screening/Recruitment. Adolescent admissions to the psychiatric inpatient units at CAPH and Havenwyck Hospital will be reviewed each morning. An initial screening of admission records will be conducted to ascertain the patient's age and reasons for admission. The attending child psychiatrist or child psychiatry resident will be consulted to determine whether or not the adolescent seems to meet study inclusion and exclusion criteria. If screening information indicates that the adolescent definitely or probably meets study criteria, the adolescent and parent or guardian will be approached for informed consent without regard to gender, racial/ethnic group, or other criteria.
Several steps will be taken to recruit a higher percentage of eligible adolescents than we did in the preliminary study. By involving the child and adolescent inpatient director at CAPH and a primary child psychiatrist at Havenwyck Hospital as co-investigators, it should be possible to build a stronger culture of recruitment and acceptance for the project on the hospital units. The addition of two research associates at each site represents incremental staffing and will enable more time to recruitment. This extra time is essential due to the follow-up required with adolescents who are too frightened, angry, or overwhelmed the day of admission. Later in the evening or the next day these adolescents are often more open to the possibility of involvement. Additional staffing will also enable some flex-time arrangements for project staff that make it possible for some recruitment to take place in the evenings when parents are visiting their children.
Randomization of Subjects. After obtaining informed consent, subjects will be assigned to either the TAU or TAU+YST group using a balanced allocation strategy to insure that treatment group assignments are balanced with respect to relevant patient characteristics. Specifically, we will want to make sure treatment assignments are balanced with respect to sex (male, female), age (less than 15 vs. greater than or equal to 15), and suicide attempt history (multiple attempts, single attempt, no attempt). This algorithm will be implemented separately in each of the two sites so that we will have balance in these strata in each of the two clinic populations.
Baseline assessment. The baseline assessment will be scheduled as two sessions and take place during hospitalization whenever possible. The Child and Adolescent Psychiatric Assessment (CAPA) and Children's Depression Rating Scale, Revised (CDRS-R; Poznanski, Freeman, & Mokros, 1985; Poznanski & Mokros, 1996) will be administered during the first session. These interviews are expected to require approximately two hours. During the second session, the adolescent will complete self-report rating scales. These include the Youth Self-Report (YSR; Achenbach, 1991) , Suicidal Ideation Questionnaire-JR (SIQ-JR; Reynolds, 1988), Beck Hopelessness Scale (BHS, Beck & Steer, 1993; Beck et al., 1974) , Multi-dimensional Anxiety Scale for Children (MASC; March, 1997; March et al., 1997) , Personal Experiences Screen Questionnaire (PESQ; Winters, 1991 Winters, , 1992 , Perceived Emotional/Personal Support Scale (PEPSS; Slavin, 1991) , Perceived Social Support from Family scale (PSS-FA; Procidano & Heller, 1983) , and Interpersonal Orientation Scale (Hill, 1987) . Our experience with several of these self-report instruments during the preliminary study suggests that this battery will require approximately 1-1/2 hours.
The parent/guardian's baseline assessment will be scheduled at a time of convenience to the parent, and will be coordinated with a planned visit to the hospital when possible. The parent battery includes selected sections of the CAPA , the Child and Adolescent Functional Assessment Scale (CAFAS; Hodges, 1996) , and Symptom Checklist-90 (SCL-90; Derogatis, 1974 Derogatis, , 1977 ). This will require approximately two hours for completion. In addition, adolescents' school grade point averages and attendance records will be obtained at baseline.
Youth-Nominated Support Team (YST)
. YST is a psychoeducational, social network intervention that targets two problems common among psychiatrically hospitalized suicidal adolescents, poor treatment adherence and perceived difficulties with family support. YST involves adolescents in the identification of adults in their lives who have been or could potentially be supportive to them post-hospitalization. These support persons participate in a psychoeducational intervention designed to maximize their understanding of the youth's psychiatric disorder(s), suicide risk factors, and individualized treatment plan. They maintain regular contact with the adolescent and the YST Intervention Specialist to support progress toward individual goals and follow-through with recommended treatments. Thus, YST is a social network intervention rather than a direct intervention with the suicidal adolescent.
Suicidal adolescents randomly assigned to YST are asked to identify adults who may be helpful in supporting their treatment follow-through and progress toward goals. Adolescents are encouraged to nominate at least three adults (maximum of four), and are informed that their parents/guardians will need to approve each nomination. We have found that we can facilitate the nominating process by encouraging adolescents to consider caring adults from all domains of their lives, including school, neighborhood/community, and family. Following the nomination process, which takes place in an individual meeting with the adolescent, the parent/guardian is invited to join the meeting (if at the hospital) or is contacted by telephone to schedule a time to review the list of nominated persons, answer any additional questions concerning YST, and obtain signed release of information forms (enabling YST staff to contact nominated persons). The adolescent and parent/guardian are given the option of making the initial contact with the nominated person themselves, extending an invitation to participate, or of having the Intervention Specialist make the initial contact. We have found that most, but not all, adolescents and families prefer us to make the initial contact.
The nominated persons (for whom parent/guardian release of information forms have been signed) are contacted by telephone and given a brief description of the project, YST, and their role in relation to the adolescent if they choose to participate. If the nominated individual is potentially interested, an appointment is scheduled to review the project in greater detail and obtain written informed consent. For those who consent to participate, the YST psychoeducation session is then scheduled. The role of the nominated person is described in Appendix A (YST Intervention Manual). The role is clearly that of a support person who cares but is not responsible for the adolescent's behavior. That is, the support person is not expected to function as a mental health professional. Nominated support people have regular telephone contact with the Intervention Specialist, a mental health professional experienced in working with suicidal adolescents, and are given information about how to reach professional help 24 hours a day in case of an emergency.
The YST psychoeducation sessions focus on relaying and discussing information concerning the following: (a) adolescent's psychiatric disorder(s) and psychosocial problems; (b) adolescent's treatment plan and rationale for recommended treatments; (c) suicide risk factors and warning signs of increased risk; and (d) strategies for communicating with adolescents and encouraging treatment adherence. A collaborative plan for weekly telephone contact with the Intervention Specialist and the availability of emergency services are discussed prior to the session end. The YST Psychoeducation Manual is in Appendix A.
The Intervention Specialist maintains scheduling flexibility such that telephone contacts can be made during the day or evening. The nominated person also has the option of initiating the weekly contacts at a time of convenience to them. If no call is received within the 7-day period, the Intervention Specialist initiates the contact. Based on our preliminary data (see Preliminary Studies), an expectation of nine telephone contacts within a 12-week period is reasonable. This offers the nominated person reasonable allowance for special events, vacations, and illness, and is consistent with the YST role of a helping and caring adult rather than the role of "responsible" professional.
Intervention fidelity. Several procedures will be used to enhance intervention fidelity.
(1) The YST Intervention Manual ; Appendix A) provides explicit guidelines for the psychoeducation sessions with nominated persons. This manual is expected to enhance internal validity and treatment integrity (Kendall, 1994) . It is a "flexible" manual that provides clear intervention guidelines while taking into account the need to individualize psychoeducation in keeping with the varying psychiatric disorders and treatment recommendations of suicidal adolescents.
(2) Intervention Specialists will be masters level social workers or licensed psychologists who have previous training and experience in the evaluation and treatment of suicidal adolescents. One of the Intervention Specialists, Anne Kramer, M.S.W., also has two years of experience with YST that she gained during its pilot phase. Thus, these professionals have the clinical skills necessary to implement YST consistently and flexibly.
(3) YST training for Intervention Specialists from CAPH and Havenwyck Hospital will take place together at the University of Michigan. A 4-month project start-up phase will allow sufficient time for this training, which will include an overview and discussion of intervention components, role plays of psychoeducation sessions, role plays of weekly telephone contacts, and consideration of multiple clinical and ethical dilemmas.
(4) Ongoing cross-site training and discussion will occur for Intervention Specialists from both sites at the University of Michigan on a monthly basis. This will enable booster training and a joint discussion of special circumstances and their practical resolution. It will also enable the project team to maintain an open line of communication, reduce intervention drift, and develop an ongoing consistency in "clinical culture" and clinical "case law" across sites (as discussed in Arnold et al., 1997; MTA study) .
(5) The P.I. will conduct weekly site visits as well as weekly supervision sessions with Intervention Specialists at each site. Dr. Venkataraman, Co-Investigator, will attend these sessions on a biweekly basis at Havenwyck Hospital, to assure consistency in feedback. In a similar manner, Dr. Quinlan, Co-Investigator and Adolescent Inpatient Director, will attend these sessions on a biweekly basis at CAPH. Drs.Venkataraman and Quinlan will also provide regularly scheduled and "as needed" supervision for Intervention Specialists at Havenwyck Hospital and CAPH, respectively, to address concerns related to system issues, recruitment, and evaluation of adolescent risk status.
(6) Checklists will be used to record the completion of project steps and self-reported adherence with the YST Intervention Manual. One checklist is a participant tracking form that includes all project steps such as initial screening, recruitment, random assignment, and assessments. For those adolescents randomly assigned to TAU+YST, this checklist is also used to track the nomination of caring individuals, signed release of information forms, psychoeducation sessions, and weekly telephone contacts. A second checklist includes YST Psychoeducation Topics. At the close of the psychoeducation session, the Intervention Specialist and the nominated individual check those topics that have been covered in the session. Both individuals sign this form.
(7) All YST psychoeducation sessions will be audiotaped. The principal investigator will sample 20% of these on a monthly basis for structured assessment. Intervention Specialists will not know which audiotapes will be selected for review. The P.I. will use a structure in reviewing these audiotapes, rating each in terms of the following: (a) clarity of information presentation, (b) extent to which each of the four primary psychoeducation topics are covered, and (c) responsiveness to nominated individual's questions and concerns. The P.I. will also record reasons for the ratings with suggestions for improvement. Feedback will be shared with each Intervention Specialist at least once monthly during one of the regularly scheduled supervision sessions. This strategy is expected to enhance the quality of YST Psychoeducation Sessions and minimize intervention drift. As discussed by Waltz and colleagues (1993) , the issue of fidelity includes attention to therapist's adherence to the treatment protocol and the competency with which treatment protocols are implemented. The "experts" will rate the competency with which psychoeducation sessions are conducted in terms of 6-Week Assessment. This assessment will enable us to assess and review each adolescent's psychiatric status, regardless of group assignment, to determine if needs for psychiatric treatment are being met adequately and to determine if continued participation in the study is appropriate (in keeping with Risk Management Protocol; Appendix C). In addition, it offers an important data point for studying hypothesized mediators (perceived social support, treatment adherence) and understanding individual and group trajectories of change . To the extent that adolescents' functional status at 6 weeks, the midpoint of the YST intervention, predicts the eventual intervention outcome, this would inform decisions about changes in the intervention that may be needed for those patients for whom it is appearing to fail. That is, this intermediate assessment point enables us to conduct preliminary analyses to determine if short-term data are predictive of adolescents' status at the end of the intervention.
The 6-Week assessment includes the clinician-administered CDRS-R (Poznanski & Mokros, 1996) and Critical Incidents Checklist (King, 2000) in addition to the SIQ-JR (Reynolds, 1988) , BHS (Beck & Steer, 1993; Beck et al., 1974) , Perceived Emotional/Personal Support Scale (PEPSS; Slavin, 1991) , and Services Assessment & Review Record (SARR; . It will require approximately one hour for adolescents and 30 minutes for parents.
3-Month Assessment. This primary assessment will coincide with the completion of the YST intervention for those in the TAU+YST group. It will include all 6-week assessment measures in addition to a comprehensive diagnostic interview with the adolescent and a partial diagnostic interview, concerning the adolescent, with the parent/guardian (CAPA; . Parents will complete the Critical Incidents Checklist (King, 2000) , CAFAS (Hodges, 1996) , and SARR , providing information about adolescents' adaptive functioning and treatment adherence. They will also complete the SCL-90R (Derogatis, 1977) . Parents and adolescents in the TAU+YST group will complete the Client Satisfaction Questionnaire-8 (Attkisson & Greenfield, 1996; Attkisson & Zwick, 1982; Nguyen et al.) . This assessment will require approximately 2 to 2-1/2 hours for adolescents and 1 to 1-1/2 hours for parents/guardians. Adolescents' school grade point averages and attendance records will also be obtained.
6-Month Assessment. This brief assessment will include the same measures as the 6-week assessment. By providing an additional data point during a period of high risk for suicidal adolescent post-hospitalization (Goldston et al., 1999) , it will provide critical outcome data in terms of the multiple data points required to model "trajectories of change" for individuals, subgroups, and treatment groups . This assessment also will enable us to evaluate adolescents' risk status (Risk Management Protocol; Appendix C).
12-Month Assessment. This primary outcome assessment will include the same battery of adolescent and parent measures as the 3-month assessment. It takes place twelve months post-hospitalization, at the end of the high risk period for suicidal adolescents post-hospitalization. The only exception to this is that the Client Satisfaction Questionnaire-I assessing satisfaction with YST services will not be included in the 12-month assessment.
Roll-Over Design. Adolescents initially assigned to the TAU group will be invited to participate in YST, beginning at the close of their 12-Month Assessment. Based on our conversations with participating families at the time of the outcome assessments in the preliminary study, it is estimated that approximately 50% of those adolescents initially assigned to the TAU group will choose to participate. These numbers are included in the Subject Participation and Assessment Timeline (Appendix E). They will be invited to nominate support persons, and the YST intervention procedures and assessments described above will be followed. Because these participants will not necessarily be "suicidal" at this time, according to our inclusion criteria, and because this involves a different sampling strategy, data from these participants will not be included in primary data analyses.
Subject Follow-Up and Strategies to Enhance Data Collection. Converging evidence from multiple studies attests to the difficulty in maintaining contact with suicidal adolescents in follow-up and naturalistic outcome studies (e.g., King et al., 1995) . These data are consistent with the relatively poor treatment adherence of suicidal adolescents (e.g., Spirito et al., 1992; Trautman et al., 1993) . Because of this difficulty, we plan to gather additional information at the time of consent, which will assist us in locating participants later. Consent forms will request the names and telephone numbers of two relatives and at least one family friend or neighbor to assist with locating the family for follow-up. This type of strategy has been used effectively in longitudinal and follow-up studies (Loeber et al., 1999) . In addition, parent/guardian and adolescent drivers' licenses (if they have them) and social security numbers will be requested on the consent form to facilitate locating participants at follow-up and so that it is possible to review the death registry at the close of the study. This step is necessary to determine whether or not any suicides occurred among those participants whom we are unable to locate.
We also plan to maintain frequent contact with participants and their parents/guardians. We will contact adolescents' parents or guardians by telephone on a monthly basis. An additional strategy will include mailing birthday cards, holiday greeting cards, and reminder letters at 9 months (between 6-month and 12-month assessments). These will be sent by first class mail with return address labels. If mail is returned undelivered, effort will be made immediately to contact the participant by telephone (or through telephone contact with neighbor or relative, if necessary) to obtain the updated address and telephone number. These strategies are expected to reduce subject attrition due to either the inability to locate families or families disinterest in further participation because of detachment from the research team. Monthly contact will also enable us ascertain any parental concerns about the adolescent's risk status. It is an opportunity to ask questions concerning risk factors and treatment follow-through that can guide the decision to recommend a face-to-face evaluation. This is consistent with NIMH recommendations for regular assessment of risk status when conducting intervention studies with suicidal patients (Issues to Consider in Intervention Research with Persons at High Risk for Suicidality, 2000) .
To enhance participation and partially compensate adolescents and parents/guardians for their time, we will offer adolescents $20 for completion of baseline, 6-week, 3-month, and 6-month assessments and $30 for completion of the final 12-month assessment. We will offer each parent/guardian $20 for completion of the baseline and 14-16-week assessment and $30 for completion of the final assessment.
Finally, we have budgeted sufficient time and travel funds to enable us to complete in-home assessments for 15% of participants at each data point. In our preliminary study, we obtained complete 6-month outcome assessments on 78% of participants using only a hospital-based assessment strategy. Based on our success in the feasibility study with conducting in-home Psychoeducation Sessions for nominated parents who were unwilling or unable to attend a hospital-based session (n = 9/10, 90%), we expect this in-home strategy to enhance our data collection substantially. We anticipate complete 12-month outcome assessments for 90% of participants.
Data Collection/Management. Careful control and monitoring of patient diagnostic interviewing, assessments, and data collection procedures will be maintained across sites through cross-site training, weekly site visits, and regular telephone conversations. The assessors will be blind to participants' conditions at each data point. The Project Coordinator will divide time between sites and maintain consistency in patient recruitment, interviewing, and coding procedures. All decisions concerning these procedures or special circumstances will be documented in writing so that standardized procedures will be followed.
Tracking records will be kept for each of the following: (a) percentage of adolescents at participating hospitals, 13 to 17 years of age, who are screened for study eligibility; (b) percentage of eligible adolescents with parent/guardian written informed consent and adolescent assent to participate; c) percentage of participating adolescents with complete baseline evaluations; (d) percentages of participating adolescents assigned to TAU+YST who nominate at least two caring adults (with parental permission to contact them); (e) percentage of eligible youth for whom parental consent is obtained to contact caring persons; (f) percentage of nominated support persons who complete YST Psychoeducation session. Intervention specialists will also keep track of weekly contacts with nominated persons.
Efficient research management methods will be emphasized. The status of recruitment, monthly telephone check-ins, completed assessments, and data entry progress will be monitored by computerized checklists. Regular communication between interviewing/evaluating project staff and data management staff will ensure accuracy and improved understanding of instruments and methods. In addition, data accuracy will be promoted by the use of (a) different staff for scoring measures and checking/editing measures, (b) different staff for double-entry of data with verification and consistency checks.
Confidentiality and security of patient records will be a top priority. University of Michigan Hospital employees sign a pledge of confidentiality and are informed that their positions depend on adhering to the pledge. Techniques to safeguard confidentiality include the use of unique identification numbers, storage of data in locked files, maintaining identification numbers/names in a locked file and separate office from data files. Furthermore, no participant identifying information will be stored on the computer network. Despite the involvement of a large number of adolescents in our preliminary YST study during the past two years, we have had no instance of a security violation or lost data. Table 4 lists the adolescent and parent/guardian measures that will be used and provides information concerning assessment domain, informant, and time points. In addition, copies of all measures are included in Appendix F. The major domains of assessment are adolescent functioning; adolescent perceptions of family and social support; parent psychiatric symptoms; mental health service utilization; consumer satisfaction; and support person functioning. In choosing these measures, a consideration was respondent burden, particularly given the difficulties that suicidal adolescents and their families have with scheduled appointments. We also took into account the relationship between length of the assessment battery and the risk of attrition (e.g., Chorpita et al., 1998) . It has been our experience that a more extensive assessment battery is possible with the adolescents because it can usually be completed while they are in the hospital. With their parents or guardians, however, we have found that it is critical to limit the assessment battery to a size that can feasibly be completed in one evaluation session if needed. The majority of study measures are self-report scales completed by adolescents, parents/guardians, and nominated support persons. Assessments scored by project staff (e.g., CAPA) will be administered by trained research associates who are blind to participants' conditions. These assessments will not be completed by the Clinical Intervention Specialists who implement YST.
Measures
Adolescent functioning
Child and Adolescent Psychiatric Assessment (CAPA; Angold, Prendergast, Cox, Harrington, Simonoff, & Rutter, 1995; . The CAPA is an interviewer-based psychiatric interview designed for youth between the ages of 9 and 17 years. It requires approximately 1 1/2 hours for administration. The interview guide provides a structure for posing questions to determine whether symptoms, as defined in a detailed glossary, are present or absent. The CAPA assesses the broad range of diagnoses in addition to information concerning onset dates, duration, frequency and intensity of symptoms. Its primary focus is on the 3-month period preceding the interview, although information is collected on infrequent previous acts such as suicide attempts. . The validity of CAPA symptom ratings has been documented by associations between levels of symptomatology, impairment, and probability of having used specialty mental health services and by its sensitivity to change associated with specialty mental health treatment (Angold et al., 2001) . In addition to providing a comprehensive assessment of psychiatric symptoms and diagnoses, the CAPA provides ratings of psychosocial impairment secondary to psychiatric symptoms in multiple areas of functioning. Impairment is also rated according to a series of definitions and rules provided in the CAPA glossary. The test-retest intraclass correlation coefficient for level of psychosocial impairment by child self-report has been reported as 0.77 (Angold & Costello, 1995) . The project coordinator and research associates will participate in the formalized CAPA training program.
The CAPA was chosen because of its solid psychometric properties, its feasibility of use with graduate student or masters' level interviewers, its inclusion of detailed questions on "Suicide and Self-Injurious Behavior and "Family Structure and Function," and its extensive and careful measurement of impairment. A consideration of impairment is essential because of the diagnostic heterogeneity and substantial comorbidity evident among suicidal adolescents. A list of diagnoses does not capture the extent of impairment that can be associated with comorbid conditions. Parents/guardians will complete only sections of the CAPA. It has been our experience that respondent burden is particularly critical for parents when their child is psychiatrically hospitalized. We have found that it is extremely difficult to have parents return for a second full evaluation session during a brief hospital stay. Because the adolescents are inpatients, it is much more feasible to involve adolescents in two full evaluation sessions. The CAPA Parent Interview sections incorporated in this study will include Depression, Suicide and Self-Injurious Behavior, Hypomania and Mania, Oppositional/Conduct Disorder (includes alcohol/substance use), and Psychosis. These were chosen because we believe affective disorder and suicidal behavior questions are particularly critical to hypothesized study outcomes, and because parents may be helpful as informants for externalizing behavior problems (e.g., Achenbach et al., 1987) .
Child and Adolescent Functional Assessment Scale (CAFAS; Hodges, 1996; Hodges & Wong, 1996) . The CAFAS assesses functional impairment in the areas of school/work, home, community, self-care/safety, behavior towards others, and caregiver resources. It has demonstrated high test-retest reliability, interrater reliability, construct related validity, and predictive validity. The CAFAS has been used in studies of youth mental health (e.g., Costello et al., 1996) because it is one of the few instruments measuring youth functional impairment in multiple domains and because it is being used routinely by social services agencies to evaluate service needs.
Youth Self-Report (YSR; Achenbach, 1991) . The YSR includes competence and behavior problem scales such as withdrawn, anxious/depressed, thought problems, delinquent behavior, and aggressive behavior. It has strong psychometric properties and provides a broad view of youth functioning. Scale development was based on 1,272 clinically referred youths and normed on 1,315 non-referred youths.
Suicidal Ideation Questionnaire-Junior (SIQ-JR; Reynolds, 1988) . The SIQ-Jr is a 15-item self-report questionnaire assessing the frequency of a range of suicidal thoughts. Total scores have excellent, well-documented psychometric properties (Reynolds, 1988 (Reynolds, , 1992 . The SIQ-Jr total scores of psychiatrically hospitalized adolescents have been found to be predictors of suicidal thoughts and attempts 6-months post-hospitalization (King et al., 1997a ).
Children's Depression Rating Scale, Revised (CDRS-R; Poznanski & Mokros, 1996; Poznanski et al., 1985) . This semi-structured interview will be administered to adolescents for the purpose of assessing depressive symptoms during the previous two weeks. Originally developed to assess depression in children 6-to 12-years of age, the CDRS-R has also demonstrated strong psychometric properties, including concurrent and predictive validity, in studies with adolescents (e.g., Emslie et al., 1997; Rintelmann et al., 1996; Shain et al., 1990) . The CDRS-R includes 17 symptom areas, which provides a broad coverage of depressive symptoms and utility in evaluating change in depression severity. It requires approximately 20-30 minutes for completion. As a clinician-administered interview, the CDRS-R also offers the opportunity for a face-to-face clinical evaluation of participating adolescents' risk status (in keeping with Risk Management Protocol, Appendix C). Beck Hopelessness Scale (BHS; Beck & Steer, 1993) . The BHS includes 20 true-false items and requires 5-10 minutes for self-administration. It has strong psychometric properties (Tardiff, Leon, & Marzuk, 2000) , including evidence of predictive validity. The BHS has been shown to be a significant predictor of eventual suicide in psychiatric inpatients (Beck et al., 1985) and outpatients (Beck et al., 1990) . It has been associated with adolescent suicidality in a number of empirical studies (e.g., Lewinsohn, Rohde, & Seeley, 1996) .
Personal Experiences Screen Questionnaire (PESQ; Winters, 1991; . This self-report questionnaire screens for alcohol and other substance abuse. It requires ten to fifteen minutes for completion. The PESQ has shown high internal consistency in diverse samples. It has also demonstrated high levels of sensitivity and specificity in identifying substance use disorders.
Multidimensional Anxiety Scale for Children (MASC; March, 1997; March, Parker, Sullivan et al., 1997) . The MASC is a 39-item self-report rating scale designed to assess a broad spectrum of anxiety symptoms in children and adolescents. Each item is scored on a 4-point scale ranging from never to often. The MASC includes four factors (physical symptoms, social anxiety, harm avoidance, and separation/panic) and a Total Anxiety Index. The MASC has good internal reliability coefficients and test-retest reliability. It has shown high specificity and sensitivity in differentiating children with anxiety disorders from healthy control subjects as well as sensitivity to therapeutic effects (Miller & Kamboukos, 2000) . An assessment of anxiety is included because of its importance to our understanding of suicidal adolescents' post-hospitalization functioning (e.g., Goldston et al. 1999 ).
Critical Incidents Checklist (CIC; King, unpublished) . This checklist was developed for the preliminary efficacy study of YST (Appendix E). It consists of a list of incidents, including such incidents as school suspension, school expulsion, alcohol/drug related incidents (school expulsions for use or possession, driving under the influence, assault and battery), psychiatric hospitalization, running away, and suicide attempts. The checklist is coded in terms of whether or not each type of incident occurred since the previous assessment time point. Child and Adolescent Functional Assessment Scale P Baseline, 3mo, (CAFAS; Hodges, 1996; Hodges & Wong, 1996) 12mo
Youth Self-Report (YSR; Achenbach, 1991) A Baseline, 3mo, 12mo
Suicidal Ideation Questionnaire-JR A Baseline, 6wk, (SIQ-JR; Reynolds, 1988) 3mo, 6mo, 12mo
Children's Depression Rating Scale, Revised A Baseline, 6wk, (CDRS-R; Poznanski & Mokros, 1996) 3mo, 6mo, 12mo
Beck Hopelessness Scale A Baseline, 6wk, (BHS; Beck & Steer, 1993) 3mo, 6mo, 12mo
Multidimensional Anxiety Scale for Children A Baseline, 3mo, (MASC; March, 1997; March et al., 1997) 12mo
Personal Experiences Screen Questionnaire A Baseline, 3mo, (PESQ; Winters, 1991 Winters, , 1992 12mo
Critical Incidents Checklist (CIC; King, 2000) A, P 6wk, 3mo, 6mo, 12mo
Grade Point Average/Attendance Record School Baseline, 3mo, 12mo
Interpersonal Orientation Scale (IOS; Hill, 1987) A Baseline Procidano & Heller, 1983) 3mo, 6mo, 12mo
Brief Symptom Inventory P Baseline, 3mo, 12mo (BSI; Derogatis, 1993) Mental Health Services Assessment & Review Record P 6wk, 3mo, 6mo, 12mo Service Utilization (SARR; Consumer Client Satisfaction Questionnaire-8 A, P 3mo Satisfaction (Nguyen, Attkisson, & Stegner, 1983; Attkisson & Greenfield, 1996) 
KEY: A=Adolescent P=Parent
School Records. Parent informed consent and adolescent assent will be requested to obtain each adolescent's grade point averages (GPA) and attendance record (# absences) for the most recent grading/recording period. Interpersonal Orientation Scale (IOS; Hill, 1987 Slavin, 1991) . This scale assesses emotional support that is operationally defined as the extent to which personal relationships are perceived as close, confiding, satisfying, and helpful. Respondents are asked to list three important relationships in each of three categories (family members, nonfamily adults, and friends). For each of the nine listed relationships, respondents rate how much they talk with the person about personal concerns, how close they feel to the person, and how satisfied they are with the help and support the person provides. Ratings are made on 4-point Likert-type scales ranging from "hardly at all" to "very much." Ratings of relationships within each of the subscales are averaged to form subscales, each with a possible range of 1 to 4. Reliability and validity studies included 1697 adolescents, ranging in age from 13 to 19 years. Internal consistency (.87 for each subscale) and test retest reliability over a 2-week period (.79 for family, .78 for nonfamily) are reasonably high.
Brief Symptom Inventory (BSI, Derogatis, 1993 convergent, discriminant, and predictive validity (e.g., Derogatis, 1993; Henggeler et al., 1997) .
Perceived Social Support from Family (PSS-Fa: Procidano & Heller, 1983 ). This 20-item self-report scale assesses an individual's perception of social support from family. It consists of declarative statements to which the individual responds "Yes", "No", or "Don't Know." The scale has excellent internal consistency (.88), test retest reliability (.83) over a 1-month interval, and factor analysis has revealed a single factor. A number of published studies attest to its concurrent validity in assessing adolescents' general perceptions of support from family members (e.g., Cumsille & Epstein, 1994; Skinner & Hampson, 1998) .
Mental Health Service Utilization
Services Assessment Record -Parent Interview (SARR; Preuss & King, unpublished) . This assessment record has been specifically developed for this efficacy study to assess the nature of treatment-as-usual and the extent of suicidal adolescents' treatment adherence during the 12-month period following psychiatric hospitalization. The structure and format of the SAR is modeled after the format of the Services Assessment for Children and Adolescents -Parent Interview (SCA-PI; Jensen et al., 1995) , which has been used in the MTA study.
Preliminary Data on Intervention Cost. The field of behavioral health uses two major types of cost analysis (Hayes et al., 1999 O'Farrell et al. (1996) 
Consumer Satisfaction
Client Satisfaction Questionnaire -8 (CSQ-8; Hargreaves & Atkisson, 1978) . The CSQ-8 is an 8-item, self-report form designed to assess client's satisfaction with quality of service, type of service, outcome and overall satisfaction. Average administration time is 5-8 minutes. Each item is scored on a 4-point scale with individually specified anchors. The CSQ-8 has demonstrated high internal reliability coefficients across a number of studies and high correlation with other measures of global satisfaction. In addition, the CSQ-8's brevity and ease of administration enhance the measure's use for research purposes by not overburdening participants or staff.
Exit Interview with Adolescents. As part of the 3-month assessment, adolescents in the TAU+YST group will be asked to respond to open-ended questions concerning what, if anything, they found to be most and least helpful about YST. We will also ask them for any suggestions they may have for improving this intervention. xxxxxxxxxperspectiv e taking and empathic concern, and social adjustment. This assessment will require approximately 20 minutes.
Nominated Support Person Information Form. This form is completed by the nominated person. It requests demographic information and information about the relationship of the support person to the youth (e.g., parent, school staff member, activity leader, friends' parent).
Brief Symptom Inventory (BSI, Derogatis, 1993) . This 53-item self-report scale is a short form of the Symptom will be used to measure psychological distress of support persons. This is described further in the measures section above, "Family and Social Support; Parent and Family Functioning." Parents or guardians who are nominated support persons will only complete the measure once.
Interpersonal Reactivity Index (IRI; Davis,1980) . This is a multidimensional measure of dispositional empathy that includes four Empathy Fantasy, Personal Distress, and Empathic Concern (EC) . Participants respond on a 5-point scale (1=does not describe me well; 5=describes me well). The PT and EC subscales will be used in the present study. PT is a cognitive dimension that has been positively related to altruistic behavior (e.g., Coke et al., 1978) and volunteerism (Unger et al., 1997) . Empathic concern has also been related to volunteerism (Unger et al., 1997) . Both scales have acceptable levels of reliability (Davis, 1980; 1983a; 1983b) .A study of the scale's construct validity (Gurtman, 1992) indicates that the PT and EC scales are neutral for distress and the most appropriate IRI subscales for assessing interpersonal empathy. They are included as a possible predictor of both YST efficacy and number of contacts with nominating youth.
Social Adjustment Scale Self-Report (SAS-SR; Weissman & Bothwell, 1976; Weissman et al., 1978) . The SAS-SR is a self-report scale that measures adaptive functioning in multiple areas (Work, Social/Leisure, Extended Family, Marital, Parental, Family Unit, Economic) over the past two weeks. Each item is scored on a 5-point scale.High levels of internal consistency and test-retest coefficients (Weissman et al., 1978) and excellent validity (e.g., Stein et al., 1995) have been reported in a range of samples. The 10-item Social and Leisure subscale will be used in this study as an indicator of adaptive functioning. Among subscales, it has been found to correlate most highly with SAS-SR total scores (Weissman et al., 2001) . It has also shown evidence of excellent concurrent validity (Shapiro et al., 1994) .
Data Analysis Plan
Primary Analyses. Specific Aim #1 addresses the primary study questions: 1) At the end of the intervention period, are there significant differences in the primary study outcomes between TAU and TAU+YST? 2) Are there significant interactions involving intervention and gender as suggested by the pilot data? And 3) Are intervention effects maintained over time? To address the first two questions, which pertain to Hypotheses 1.a. and 1.b. in the Specific Aims, we will separately analyze the suicide ideation, internalizing behavior, and adaptive functioning outcome scores obtained at the end of the intervention. For each of these variables, we will fit a general linear model that will allow us to test for main effects of intervention, gender, and site, as well as for intervention by gender and intervention by site interactions. In each of these models, the value of the dependent variable observed at baseline will be included as the primary covariate; additional baseline measures will also be considered for inclusion. The third question (Hypothesis 1.c. of Specific Aims) addresses whether or not program effects are maintained over time. We will investigate this question by using repeated measures analysis of variance models that will be analyzed using PROC MIXED in SAS (as discussed in more detail below). In these models, we will analyze data from the three primary outcomes (3 months, 6 months, and 12 months). The primary independent variables will be the main effect for intervention, the main effect for time, and a time by intervention interaction effect. Other factors that will be considered include site, a site by intervention interaction, gender, a gender by intervention interaction, a gender by time interaction, and a gender by time by intervention three-way interaction. We will also consider a main effect for suicide attempt history and an interaction term involving suicide attempt history and intervention to determine if YST is equally effective for patients with different suicide attempt histories. The value of the dependent variable observed at baseline will be included as a covariate in these analyses.
Specific Aim #2 addresses the question of whether or not treatment adherence and change in social support observed since baseline are related to the primary study outcome measures (i.e., suicide ideation, internalizing behavior and adaptive functioning). We will approach this question by adding these two variables to the general linear model and repeated measures analysis of variance models discussed in conjunction with specific aim 1. The primary hypotheses of interest in these augmented models will be the significance of these two factors and of interactions involving these factors. It will be of interest to see if the inclusion of these factors meaningfully decreases the magnitude of the intervention effect. If this were to be the case, it would suggest that the primary program effect was obtained through program adherence and increasing social support. have a substantial number of dropouts in the post intervention period because dropouts can be recorded as censored at the time of dropout. In any of these three modeling approaches, intervention will be the primary variable of interest, but we will also investigate the effects of other variables such as gender, perceived social support measured at the end of the intervention period, and treatment adherence during the program.
Secondary Analyses. Since the cost of carrying out a study like the one proposed is high and the marginal cost of collecting additional data is low, our plan is to obtain a rich data set that includes several measures for use as both covariates and dependent variables in exploratory analyses. An example concerns the use of information on psychiatric disorders and comorbid conditions. We will test whether or not, and the extent to which, participants with conduct disorder, substance abuse, or some other condition respond to the intervention by including main effects for diagnosis and an intervention by diagnosis interaction in models. Similarly, we will use information on treatment-as-usual variables, including adherence with recommended medications, to test the hypothesis that adherence or non-adherence explains observed outcomes or affects the success of the intervention. A final "secondary" analysis concerns the use of the clinical monitoring data collected during the intervention at 6 weeks. We will use general linear models to determine the extent to which program outcomes at 3 months can be predicted by the earlier data. If the ultimate outcome of the intervention can be predicted at an early stage, changes in the intervention could be implemented for those patients for whom it is appearing to fail. We will also conduct preliminary cost-benefit and cost-effectiveness analyses (Measures section: Preliminary Data on Intervention Cost) In reporting the results of these "secondary" analyses, we will suggest that the results are suggestive rather than conclusive because of the exploratory nature of these investigations.
Approaches to Statistical Modeling. The underlying assumptions associated with all statistical procedures will be investigated. For regression models, we will check the assumption of normality by examining histograms of residuals; we will look at measures of leverage and influence and will check on any obvious outliers. Additionally, we will not automatically assume that all relationships are linear but will instead check for non-linear effects by examining residual plots or by including polynomial terms in our models. Finally, we will look for interaction effects in addition to those which have been hypothesized on the basis of the preliminary data. In the repeated measures analysis of variance models, we will consider different models for the correlation matrix of the repeated measures and will use Akaike's information criterion to select the best model. In logistic regression models, we will examine the influence measures and the Hosmer-Lemeshow goodness-of-fit test to evaluate the model. Statistical Computing and Data Base Management. As soon as possible after a study measure has been filled out, it will be examined by a research staff person to check for obvious errors or omissions. This initial screening process will insure that most data problems can be identified and fixed at a time when correct information can be obtained. Data entry will take place in batches with accuracy verified by two different staff members. We will carry out range checks on individual data items. We will compute and examine relevant summary measures. When these checks have been passed successfully, the data will be added to the raw data archive that will be stored on a "network" disk drive that is automatically backed up every evening. Additionally, we will periodically copy all current data files onto a floppy (or Zip) disk that will be stored off-site for additional protection of the data archive.
We plan to use SPSS and SAS to carry out study analyses. Either system can carry out the requisite data base management tasks and compute the general linear model analyses but we will rely on SAS for analyses where we believe its implementations are more sophisticated. Specifically, we will use PROC MIXED in SAS for repeated measures analyses because : 1) Problems and Possible Solutions. The biggest problem we face concerns the fact that we will lose some participants in both the intervention and control groups at all stages of the trial. We will make every effort to keep drop-outs to a minimum (as discussed above in section titled, Subject Follow-up and Strategies to Enhance Data Collection) , and to collect information that will allow us to characterize the reason for drop-out when it occurs. In the statistical analysis, we will consider a variety of approaches developed by our consultant, Dr. Little, who is well-known for his methodological work on missing data (Little and Rubin, 1987; Little 1997 (Little and Rubin, 1987) . Since drop-out is likely to be associated with treatment failure, we will also conduct sensitivity analyses using non-ignorable models that take into account the reason for drop-out (Little 1995, Little and Wang, 1996) . We will also apply recently developed methods for handling intent-to-treat analysis of longitudinal data with drop-outs (Little and Yau 1996) , and for analysis of the complier-average causal effect of the treatment (Little and Yau, 1998; Yau and Little, 2001) . The preliminary study also provides evidence that the effect sizes for females are high across measures of emotional distress, functional impairment, and suicidal ideation (.84 for suicidal ideation). This observation strongly supports the idea that there will be a significant gender by intervention interaction effect.
Power Analyses and Sample Size Considerations
For Specific Aim #2, analyses of treatment adherence and social support will be based on tests concerning the significance of regression coefficients. With the anticipated final sample sizes of 240 per group, we will have substantial power to detect quite small effects. Specifically, in the context of a regression model with 10 variables which produce an R-square of 0.20, if an additional variable increases the R-square value by 0.02 or 0.03, we will have, respectively, powers of 0.93 and 0.99 to detect this effect. Because our preliminary study analyses showed that social support was positively correlated with reduced depression severity (r = .36) and reduced internalizing behavior problems (r = .26), it is reasonable to assume that these variables will produce increases in R-square for which we will have adequate power.
For Specific Aim 3, we do not have preliminary data on suicide attempts over 12 months, but we anticipate that the treatment as TAU group will experience an 18% rate of attempts. This estimate is based on outcome studies of psychiatrically hospitalized suicidal adolescents (e.g. Brent et al. 1993b; King et al. 1995; Goldston et al. 1999) , and our preliminary study that revealed an approximate rate of attempts of 12% during a 6-month period. If the TAU+YST group experiences rates of 9%, 10%, or 11%, the power which we will have to detect these changes will be, respectively, .90, .82, and .71.
Human Subjects
This study will involve recruitment of 152 suicidal adolescents at the Child and Adolescent Psychiatric Hospital, University of Michigan, and 380 suicidal adolescents at Havenwyck Hospital, a large, private psychiatric hospital serving a three county area in Southeastern Michigan. Recruited adolescents will range in age from 13 to 17 years and be seeking services at one of the two participating hospitals. The inclusion and exclusion criteria are discussed in the Research Design section. Adolescent males and females, and adolescents from all racial/ethnic groups will be recruited. The gender and racial/ethnic distribution is expected to be in keeping with the present demographic patterns at these hospitals and in the state of Michigan. At CAPH, it is expected to be approximately 88% Caucasian, 8% African-American, and 4% from other racial/ethnic backgrounds. These percentages are expected to be 76% Caucasian, 16% African-American, and 8% from other racial/ethnic groups at Havenwyck Hospital. All adolescents who present to the inpatient and outpatient units of these hospitals and who meet study inclusion/exclusion criteria will be screened for study participation. We anticipate that our recruitment and participation rates for minority groups will approximate that of the state of Michigan. As is evident in the table above, the participation rates in our preliminary study were relatively similar to the proportions reported by the U.S. Bureau of the Census for Michigan in 1999. We expect to recruit approximately 14-15% Black youth and 3% Hispanic youth for participation in this study. We plan to monitor these participation rates quarterly. If numbers fall below these expected proportions, extra effort will be extended to recruit these groups. As examples, to enhance recruitment of black youth, we would involve members of the inpatient social work staff who are of a similar minority background to meet together with a member of the research team and the family to discuss possible participation. Another strategy would be to accommodate the transportation or other needs of potential minority participants. Finally, we would make an effort to ask those who decline participation about what would have made participation or involvement more appealing to them.
Percentages of Minority Representation in
Several human subject protection systems will be utilized in the proposed study. Before the project begins, Institutional Review Board approval will be obtained from the Institutional Review Board for Human Subject Research at the University of Michigan Medical School (IRBMED). The informed consent form will include all of the components recommended in the developing NIMH policy recommendations statement concerning intervention research with suicidal patients. The principal investigator of this study was a contributing author to that statement. We plan to secure "continuing approval" for the project each year and to notify the IRBMED committee if any adverse events occur in the conduct of the research. All members of the project team, including referring house officers and staff, the project coordinator, research associates, and the research assistant, will be mentored on the ethical conduct of research, human subject protections, regulatory policies and bodies, and requirements.
As an added protection because the proposed study involves a high risk group of patients, we will establish a Data Safety Monitoring Board (DSMB) that will address project-specific issues concerning human subject protections on an ongoing basis. They will consider issues related to recruitment, participant risk monitoring, and the appropriateness of alternative treatments. Members of this board include Gregory Hanna, M.D., Director, Division of Child and Adolescent Psychiatry, Department of Psychiatry, University of Michigan, Mary Fristad, Ph.D., Associate Professor, Ohio State University Medical School, and Mary Leonhardi, M.S.W., A.C.S.W. Dr. Fristad is a clinical and research expert in psychosocial interventions with children and adolescents. Ms Leonhardi has over 25 years of experience working with suicidal individuals and survivors of suicide, and is board member emeritus of the Michigan Association of Suicidology. The study has a Risk Management Protocol (Appendix C) that the DSMB will review on an ongoing basis in terms of individual participants and in terms of whether or not changes should be made to the protocol. This includes guidelines to be followed if there is a change in any participant's level of risk during the course of the study.
Written informed consent will be obtained from participating adolescents' parent/guardian, and written informed assent will be obtained from the adolescents themselves. Parents and guardians will be approached first after their child has been admitted to the inpatient unit and they have participated in admission interviews. We will ask the parents if it is a good time to discuss this project with them. If they would prefer to do so at another time, this will be arranged. The principal investigator, co-investigator, project coordinator, or fully trained project intervention specialist will explain the project to families and remain available as long as needed to address questions and concerns. It will be clarified fully that participation is fully voluntary and that withdrawal from the study is possible at any time. Participants will be given the names, telephone numbers, and addresses of the principal investigator and co-investigator so that they may contact these individuals with questions or concerns during the course of the project. The consent form includes detailed information concerning reasons for maintaining or breaking confidentiality. In keeping with our Risk Management Protocol (Appendix C), parents and guardians will be kept fully informed of any changes in their child's suicide risk status. Written informed consent will also be obtained from youth-nominated support persons. These individuals will attend a psychoeducation session that includes an emphasis on their role as caring and supportive persons. The fact that these individuals are not expected to function as health professionals is emphasized in the consent form, in psychoeducation session materials, and during the psychoeducation session. All participating support persons are provided with 24-hour emergency contact information in case they have concerns about the adolescent. In addition, the project staff conduct weekly telephone check-ins with nominated support persons to address any questions or concerns. In our preliminary study, we have found that this approach works well and helps to emphasize support persons' roles as caring adults rather than mental health professionals.
The source of baseline and follow-up assessment information on participants and support persons will include self-report questionnaires and semi-structured interviews with adolescents and their parents or guardians. In addition, permission will be requested from adolescents and their parents/guardians to obtain grade point averages and school attendance records. Demographic information will be obtained from nominated support persons.
Potential risks during the study include changes in adolescents' risk status that warrant more reevaluation, more intensive intervention such as psychiatric hospitalization, or study discontinuation. These changes may be due to a progression in the psychopathology unrelated to intervention, stress or losses in the adolescent's life, some adverse effect due to the intervention, or some combination of these factors. Because YST is a supportive intervention, it is not anticipated that the intervention alone will have adverse impact. Nevertheless, the protocol includes several measures to maintain awareness of the adolescents' risk status so that the project team can respond appropriately. These measures include monthly telephone check-ins with families to see if there are concerns about the adolescents' status, in-person assessments of the adolescent at 8 weeks, 14 weeks, 6 months, and 12 months, and a Risk Management Protocol (Appendix C). This protocol describes policies that will be in place for all participating suicidal adolescents (attentive and empathic listening, initial comprehensive suicide risk assessment, ongoing risk assessment, team approach, full disclosure of suicide risk concerns with adolescent's parent(s), accessible information on emergency services, and documentation). It also specifies indicators of high risk status and the additional measures that we will take with adolescents who meet these criteria. In addition, the Data Safety Monitoring Board will address issues related to our risk assessment monitoring in an ongoing manner. Two of the project co-investigators, Drs. Quinlan and Venkataraman, are closely affiliated with psychiatric inpatient units such that hospitalization will be readily available if needed. A second potential risk is "burnout" among nominated support persons. It may be difficult for some support persons to maintain contact with troubled adolescents on a weekly basis. We have addressed this in several ways. In our preliminary study, we found that six months was too long for many nominated support persons. It was evident, however, that almost all of them maintained regular contact with adolescents for at least three months. Thus, we have reduced the intervention period to three months. We also make it clear to the support persons that they are not responsible for the adolescents' behaviors and that they can discontinue their involvement at any time. We are also available to them for additional telephone or in-person consultations, and give them telephone numbers for 24-hour emergency services.
Data from this study will provide critically important information on a new intervention strategy for suicidal adolescents. There is a paucity of empirical data on effective interventions for these youth and new strategies are needed that address the substantial problem of treatment adherence among these youth. In sum, the potential benefits for the research outweigh the minimal risks for participants.
Consortium/Contractual Arrangements
The project includes a subcontract with Havenwyck Hospital to recruit 380 suicidal adolescents for subject participation. The subcontract includes funds for a project co-investigator at Havenwyck, two clinical intervention specialists, two research associates, and secretarial and administrative support. Please see the Budget justification section for more information about the subcontract components, the Resources section for more information about Havenwyck Hospital. Project procedures will be the same at Havenwyck Hospital and the other recruitment site, the Child and Adolescent Psychiatric Hospital at the University of Michigan.
Consultants
Consultants include external members of the Data Safety Monitoring Board, Mary Fristad, Ph.D., and Mary Leonhardi, M.S.W., A.C.S.W.. These individuals will attend three meetings each year to consult on issues related to subject recruitment, study implementation, and participant risk assessment monitoring. They will also participate in four regularly scheduled telephone conference calls each year and be available for additional conference calls as needed. Their duties include completion of required DSMB reports to the IRB and NIMH. Each consultant is paid $3,000 per year during the 5-year project period.
